Abstract: Let G be a simple connected graph. The connected domination polynomial of G is defined by
I. Introduction
A connected dominating set of a graph G is a set D of vertices with two properties: (i) Any node in D can reach any other node in D by a path that stays entirely within D. That is, D induces a connected subgraph of G (ii)Every vertex in G either belongs to D or is adjacent to a vertex in D. That is, D is a dominating set of G.
A minimum connected dominating set of a graph G is a connected dominating set with the smallest possible cardinality among all connected dominating sets of G. The connected domination number of G is the number of vertices in the minimum connected dominating set. By the definition of connected domination number, d  (G) is the minimum cardinality of a connected dominating set in G. For more details about domination number and its related parameters, we refer to [1] - [4] .
For a detailed treatment of the domination polynomial of a graph, the reader is referred to [5] , [6] . We introduce the connected domination polynomial of G, we obtain connected domination polynomial and compute its roots for some standard graphs.
II.
Introduction to Connected Domination Polynomial
Definition
Let G be a simple connected graph. The connected domination polynomial of G is defined by
Theorem
Let G be a graph with |V(G)| = n. Then 
Proof:
(i) Since G has n vertices, there is only one way to choose all these vertices and it connected and dominates all the vertices. Therefore, c d (G,n) = 1. If we delete one vertex v, the remaining n-1 vertices are connected dominate all the vertices of G. (This is done in n ways). Therefore, c d (G,n-1) = n.
Hence the result. 
Connected Domination Polynomial of Some Graphs
DOI
Theorem
For any helm graph 
Consider, x n (1+x) n+1 = 0. The roots of this polynomial are 0 with multiplicity n and -1 with multiplicity n+1.
For any lollipop graph 
For any barbell graph n B with 2n vertices where n ≥ 3, C d ( n B ,x) = x
